Chronic psychological stress is generally immunosuppressive and contributes to an increase in herpes simplex virus (HSV) pathogenicity. We have previously shown that mice experiencing stress at the time of intranasal HSV infection have increased levels of infectious virus in their nasal cavity, as compared to control mice that were not subjected to stress. We have extended our studies to determine the effects of stress at another clinically-relevant mucosal site by examining the immune response to and pathogenesis of vaginal HSV infection. Mice experiencing psychological stress during vaginal HSV infection exhibited an increase in both vaginal viral titers and the pathology associated with this HSV infection. We demonstrate that these observations result from the failure of both the innate and HSV-specific adaptive immune responses. At 2 days post-infection, NK cell numbers were significantly decreased in mice experiencing restraint stress. Studies examining the adaptive immune response revealed a decrease in the number of HSV-specific CD8 + T cells in not only the vaginal tissue itself but also the draining iliac lymph nodes (ILN). Furthermore, the number of functional cells, in terms of both their degranulation and interferon-c production, in the ILN of stressed mice was decreased as compared to non-stressed mice. We conclude that psychological stress, through its suppression of both innate and adaptive immune responses, may be an important factor in the ability to control vaginal HSV infection.
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Introduction
Neuroendocrine-derived peptides and hormones are clearly recognized as immune modulators (reviewed in Avitsur et al., 2006; Godbout and Glaser, 2006; Sheridan et al., 1998; Stone and Bovbjerg, 1994) . Previous studies examining the impact of psychological stress on immune function have focused on HSV-1 infection via footpad (Bonneau et al., 1993b; Bonneau et al., 1991) , ocular (Freeman et al., 2007; Kip et al., 2001 ) and intranasal (Anglen et al., 2003; Ashcraft et al., In press; Nair et al., 2007) routes. In one or more of these studies, stress at the time of infection has been shown to delay CD8 + T cell infiltration, limit microglial MHC class I surface expression, and increase the titer of infectious HSV at the site of infection. Although the effects of stress on the number and function of memory CTL within the vaginal epithelium has been demonstrated previously (Wonnacott and Bonneau, 2002) , the impact of stress on the innate and adaptive immune response during primary vaginal HSV-1 infection has not yet been elucidated.
Exposure to infectious pathogens occurs most often via mucosal routes. These highly susceptible points of entry include the respiratory, gastrointestinal, and genitourinary tracts, and represent routes which are protected by mucosal-associated lymphoid tissues. The immune cells located within these tissues are poised to respond to infection, ideally limiting it to the mucosal site. During the first few days of a viral infection, natural killer (NK) cells nonspecifically lyse virally-infected host cells, which helps limit the spread of the infection. Meanwhile, the T cell-mediated adaptive immune response begins to develop, and subsequently results in the lysis of infected cells in an antigen-specific manner.
The efficacy of mucosal-based immune responses has been shown to be compromised in individuals experiencing psychological stress. However, the majority of these studies have examined the impact of stress on the immune response within the gastrointestinal mucosa. Recently, psychological stress during gastrointestinal infection has been demonstrated to reduce the concentration of intestinal IgA (Jarillo-Luna et al., 2007) , the numbers of intraepithelial lymphocytes (Jarillo-Luna et al., 2008) , and the production of interferon-c (IFN-c) (Yang et al., 2006) . Our laboratory has recently shown that psychological stress reduces the number of immune cells responsible for limiting mucosal HSV infection via the intranasal route (Ashcraft et al., In press), resulting in increased viral replication.
The aim of the studies described herein was to determine the effects of restraint stress on the innate and CTL-based adaptive immune response during primary vaginal infection with HSV-1. We have shown that mice experiencing psychological stress during 
